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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition,  and  the  downstream  damage  potential. 
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Based  on  the  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
fair  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accor¬ 
dance  with  the  recommended  guidelines,  the  spillway  design 
flood  for  this  facility  is  the  Probable  Maximum  Flood  (PMF) . 
Results  of  the  hydrologic  and  hydraulic  analysis  indicate 
that  the  facility  is  capable  of  passing  and/or  storing  only 
26  percent  of  the  PMF  without  overtopping  the  embankment. 
Overtopping  and  embankment  failure  is  also  anticipated  under 
floods  of  less  than  1/2  PMF  magnitude  and  would  result  in  an 
increase  in  the  potential  for  loss  of  life  downstream  from 
the  dam.  Thus,  based  on  criteria  contained  in  the  recom¬ 
mended  guidelines,  the  spillway  is  considered  seriously 
inadequate. 

Structural  deficiencies  noted  by  the  inspection  team  included 
minor  erosion  of  the  downstream  slope  near  the  embankment 
crest,  and  deteriorated  concrete  associated  with  both  the 
spillway  weir  and  wingwalls  and  the  upstream  embankment 
slope.  In  addition,  there  are  no  provisions  for  controlling 
flow  at  the  inlets  to  the  outlet  conduits. 

Dr  -■  to  the  seriously  inadequate  spillway  classification,  the 
i  icility  is  considered  unsafe  but  non-emergency  as  failure 
is  not  considered  imminent.  However,  it  is  recommended  that 
the  owner  immediately  develop  a  warning  system  to  notify 


downstream  residents  should  hazardous  conditions  develop 
Included  in  the  plan  should  be  provisions  for  around-the 
clock  surveillance  of  the  facility  during  periods  of  un¬ 
usually  heavy  precipitation. 


In  addition,  it  is  recommended  that  the  owner 


a.  Have  the  facility  studied  by  a  registered  profes¬ 
sional  engineer  experienced  in  the  hydraulics  and  hydrology 
of  dams,  and  implement  measures  necessary  to  make  the 
facility  hydraulically  adequate. 


c.  Provide  a  means  for  controlling  flow  at  the  inlets 
of  the  outlet  conduits  should  an  emergency  situation  develop 


d.  Seed  the  areas  of  minor  erosion  along  the  down¬ 
stream  embankment  slope  near  the  crest  level  or  reset  the 
stone  slope  protection. 


e.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
POTTSGROVE  DAM 
NDI #  PA-527,  PENNDER#  7-19 

SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  "*Pottsgrove  Dam  is  a  37-foot 
high  earth  embankment  approximately  900  feet  long.  The 
embankment  is  comprised  of  three  sections  of  which  the 
center  section  is  about  560  feet  long.  The  left  and  right 
sections  are  approximately  90  and  250  feet  long  (including 
spillway) ,  respectively,  and  each  form  an  angle  of  about  60 
degrees  with  the  center  section. 

The  facility  is  served  by  a  concrete  and  masonry  chute 
channel  spillway  with  an  uncontrolled  concrete,  ogee-shaped 
weir  located  within  the  right  embankment  section.  The 
spillway  has  a  crest  length  of  64  feet  and  is  4.6  feet  deep 
(below  wingwall  level) .  In  addition,  the  facility  is 
equipped  with  a  16-inch  diameter  cast  iron  pipe  (C.I.P.) 
blowoff  line,  and  10-  and  12-inch  diameter  C.I.P.  supply 
lines  controlled  by  gate  valves  housed  within  a  structure 
located  at  the  downstream  toe  of  the  embankment. 

b.  Location.  Pottsgrove  Dam  is  located  on  Kettle 
Creek  in  Logan  Township,  Blair  County,  Pennsylvania.  The 
city  of  Altoona,  Pennsylvania,  is  located  about  three  miles 
southwest  of  the  facility.  The  dam,  reservoir,  and  water¬ 
shed  are  located  on  the  Bellwood  and  Frankstown,  Pennsylvania, 
7.5  minute  topographic  quadrangles  (see  Appendix  G) .  The 
coordinates  of  the  dam  are  N40°  31.5'  and  W78°  21.4'. 
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c.  Size  Classification.  Small  (37  feet  high,  142 
acre-feet  storage  capacity  at  top  of  dam) . 


d. 

Hazard  Classification.  High  (see 

Section  3 . 1 . e) . 

e . 

Ownership . 

Blair  Gap  Water  Supply 

Comp  iny 

Box  20  Greenwood  Road 

Altoona,  Pennsylvania 

16602 

f . 

Purpose . 

Water  supply. 

g- 

Historical 

Data.  A  detailed  report  dated  October  8, 

1914,  available  in  PennDER  files,  indicates  that  the  Pottsgrove 
Dam  was  originally  constructed  in  1879  and  served  to  supply 
water  for  the  shops  and  steam  locomotives  of  the  Pennsylvania 
Railroad  (P.R.R.)  in  Altoona.  Property  and  water  rights  for 
the  dam  site  were  originally  secured  by  the  P.R.R.  from  the 
Altoona  Water  and  Gas  Company  in  1857,  at  which  time  a  small 
earth  embankment  was  located  at  the  site. 

The  present  facility  was  designed  by  the  P.R.R.  Engineer¬ 
ing  Department  and  was  constructed  by  Campbell  Brothers,  who 
was  reported  to  be  a  leading  contractor  in  the  region  during 
that  era. 

Near  the  turn  of  the  century,  ownership  of  the  facility 
was  transferred  to  the  Blair  Gap  Water  Supply  Company,  a 
subsidiary  of  the  P.R.R.  with  main  offices  in  Philadelphia. 

As  a  result  of  a  serious  seepage  problem  caused  by 
extensive  root  decay  within  the  embankment,  major  modifi¬ 
cations  were  made  to  the  facility  in  1918  (see  Figure  2).  The 
modifications  resulted  in  the  embankment  being  raised  approxi¬ 
mately  2  feet,  the  addition  of  an  impervious  upstream  facing, 
the  apparent  flattening  of  the  downstream  slope  which  was 
reportedly  1-1/4H:1V,  and  the  construction  of  a  new  and 
larger  spillway  (see  Figures  3  and  4). 

The  new  spillway  channel  was  damaged  by  high  water 
resulting  from  the  flood  of  March  1936,  which  measured  1.7 
feet  below  the  top  of  dam  or  2.3  feet  above  the  spillway 
crest.  The  spillway  crest  was  subsequently  lowered  by  about 
7  inches  to  its  present  elevation  (see  Figure  5) .  Also  in 
1936,  a  small  grouting  program  was  implemented  at  the  left 
abutment  that  successfully  stopped  seepage  in  that  area. 

There  have  been  no  other  major  modifications  to  the 
facility  in  the  61  years  since  the  1918  rehabilitation. 
Correspondence  contained  in  PennDER  files  document  a  history 
of  continued  maintenance  and  care  with  very  few  deficiencies 
cited.  The  latest  correspondence  available,  dated  1972, 
however,  describes  a  deteriorated  spillway  condition  that 
still  exists  today. 
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The  present  owner  remains  the  Blair  Gap  Water  Supply 
Company;  however,  its  parent  firm  is  the  General  Waterworks 
Corporation  which  is  a  subsidiary  of  International  Utility 
Conversion  Systems  (IUCS). 


1.3  Pertinent  Data. 


a.  Drainage  Area  (square  miles).  0.9  (local) 

3.1  (total) 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduits  -  Dis¬ 
charge  curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  - 
2160  cfs  (see  Appendix  C,  Sheet  7). 

c.  Elevation  (feet  above  mean  sea  level).  The 

following 

elevations  were  obtained 

through  field  measure- 

ments  based  on  the  elevation  of  the 

emergency  spillway  ere 

at  1328.8 

f  eet . 

Top  of  Dam 

1333.3  (design) 
1333. C  (field) 

Downstream  Toe  of  Dam 

1296 

Maximum  Design  Pool 

Not  known 

Maximum  Pool  of  Record 

Not  known 

Normal  Pool 

1328.8 

Spillway  Crest 

1328.8 

Upstream  Inlet  Invert 

1290 

Downstream  Outlet  Invert 

1288 

Streambed  at  Dam  Centerline  1289 

Maximum  Tailwater 

Not  known 

d. 

Reservoir  Length  (feet) . 

Top  of  Dam 

800 

Normal  Pool 

750 

e. 

Storage  (acre-feet)  . 

Top  of  Dam 

142 

Normal  Pool 

104 

Design  Surcharge 

Not  known 

f . 

Reservoir  Surface  (acres) 

• 

Top  of  Dam 

10 

Normal  Pool 

8 

Maximum  Design  Pool 

Not  known 
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Dam. 


Type 

Rolled  earth  with 
concrete  and  masonry 
slope  protection. 

Length 

900  feet  (including 
spillway) 

Height 

37  feet  (field 
measured  -  crest  to 
downstream  toe) 

Top  Width 

11  feet  (field) 

Upstream  Slope 

2H:1V  (field) 

Downstream 

Slope 

1. 75H-.1V  (field) 

Zoning 

Upstream  slope 
protected  by  con¬ 
crete  and  mortared 
stone  underlain  by  3 
to  4  feet  of  com¬ 
pacted  clay. 

Embankment  reportedly 
rolled  impervious 
fill  on  upstream 
side  and  rolled 
coarse  fill  on 
downstream  side. 

Downstream  slope 
covered  with  loose, 
well  graded  stone. 

Impervious 

Core 

Concrete  and  mortared 
stone  facing  on 
upstream  slope 
underlain  by  3  to  4 
feet  of  compacted 
clay. 

Cutoff 

5-foot  wide  cutoff 
trench  constructed 
on  upstream  side 
as  part  of  1918 
renovation.  Consists 
of  2-foot  thick 
concrete  wall  backed 
by  3  feet  of  clay 
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puddle.  Both  carried 
to  impervious  stratum 
(hard  shale) . 


Left  abutment  reportedly 
grouted  in  1936  to 
check  seepage. 

Program  apparently 
successful . 


Grout  Curtain 


Diversion  and 
Regulating  Tunnels 


None 


Spillwa 


Concrete  and 
masonry  chute 
channel  with  an 
uncontrolled , 
concrete,  ogee¬ 
shaped  weir  crest 
located  along  right 
embankment . 


1328.8 


Crest  Elevation 


Crest  Length 


Outlet  Conduit 


16-inch  diameter 
C.I.P.  through  dam 
10-  and  12-inch 
diameter  C.I.P. ' s 
from  gate  house. 


Supply  Pipe 


16-inch  diameter 
C.I.P. 


Approximately  150 
feet  from  inlet  to 
valves  in  gate 
house . 


Conduit  Lengths 


Controlled  by  gate 
valves  located  in 
gate  house  at  down 
stream  toe. 


Gate  house  accessible 
from  downstream  toe 
of  dam. 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  or  calculations  are  available  concerning  any  aspect 
of  the  facility.  Design  drawings  and  one  as-built  for  the 
present  facility  are  available  in  PennDER  files;  however, 
some  drawings  which  were  referenced  in  the  old  state  inspec¬ 
tion  reports  are  not  available.  Correspondence  and  old 
state  inspection  reports  available  in  PennDER  files  contain 
numerous  design  references  and  details. 

b.  Design  Features. 

1.  Embankment.  Information  contained  in  PennDER 
files  indicates  that  the  embankment  is  a  rolled  earth  struc¬ 
ture  composed  primarily  of  two  distinct  materials.  The 
upstream  side  is  reportedly  constructed  with  "selected 
material,  free  from  stones,  placed  in  horizontal  layers  and 
rolled;"  whereas  "rough  material,  stones,  etc.,  placed  in 
thin  layers,  harrowed,  and  sprinkled"  comprises  the  down¬ 
stream  side.  In  1918,  the  embankment  was  raised  approxi¬ 
mately  2  feet  and  the  upstream  slope  was  covered  with  a  3- 
to  4-foot  layer  of  clay  behind  a  2-foot  thick  concrete 
facing  (see  Figure  3) .  Much  of  the  concrete  facing  deter¬ 
iorated  and  was  eventually  replaced  in  the  early  1950's  with 
a  facing  constructed  of  stone  masonry  (see  Photographs  1  and 
2) .  The  downstream  face  is  covered  with  a  layer  of  loose 
stone  on  a  1.75H:lV  slope  (as  per  field  measurement),  while 
the  upstream  face  slopes  at  2H:1V. 

Little  information  is  available  relative  to  the  embank¬ 
ment  foundation;  however,  data  contained  in  PennDER  files 
indicate  that  no  separate  core  or  cutoff  walls  were  associ¬ 
ated  with  the  original  facility.  The  1918  renovation, 
however,  included  the  construction  of  a  5-foot  thick  cutoff 
along  the  upstream  toe  composed  of  3  feet  of  clay  behind  2 
feet  of  concrete  carried  to  hard  shale  stratum  (see  Figures  3 
and  4 )  . 


2 .  Appurtenant  Structures. 

a)  Spillway.  The  spillway  is  a  concrete 
and  masonry  chute  channel  with  an  uncontrolled  concrete, 
ogee-shaped  weir  crest  located  along  the  right  embankment, 
approximately  90  feet  from  the  right  abutment.  The  weir 
crest  is  64  feet  long  and  is  flanked  by  concrete  wingwalls 
which  reach  a  height  of  4.6  feet  above  the  weir  crest.  The 
weir  discharges  directly  into  a  rectangular,  masonry-lined 
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channel;  and  then  into  a  masonry-lined  channel  that  curves 
downstream  at  an  angle  approximately  parallel  to  the  right 
embankment  (see  Figures  2,  4,  and  5). 

b)  Outlet  Works.  Information  contained  in 
PennDER  files  indicates  that  the  outlet  works  at  Pottsgrove 
Dam  consists  of  two  16-inch  diameter  pipes  contained  in  a 
rubble  masonry  tunnel  that  leads  through  the  dam.  Both 
conduits  are  valved  at  the  gate  house  which  is  located  at 
the  downstream  toe  of  the  embankment.  At  the  gate  house, 
the  two  16-inch  pipes  are  separated  into  a  16-inch  blowoff 
line,  a  10-inch  diameter  supply  line  and  a  12-inch  diameter 
supply  line.  Water  company  personnel  stated  that  a  14-foot 
high,  16-inch  diameter  riser  pipe  was  added  to  the  supply 
line  inlet  in  1976  to  reduce  sediment  intake.  No  drawings 
or  correspondence  were  available  from  the  water  company  or 
in  PennDER  files  concerning  this  modification. 

c.  Design  Data  and  Procedures. 

1.  Embankment.  No  design  data  or  information 
relative  to  design  procedures  are  available. 

2. ^  Appurtenant  Structures.  No  design  data  or 
information  relative  to  design  procedures  are  available. 


2 . 2  Construction  Records. 

No  records  pertaining  to  the  construction  of  the  original 
facility  in  1879  are  available.  Semi-monthly  progress 
reports  and  miscellaneous  correspondence  available  in 
PennDER  files  provide  some  record  of  the  rehabilitation 
construction  that  occurred  in  1918. 


2. 3  Operating  Records. 

No  pool  level,  rainfall,  or  spillway  discharge  records 
are  available  for  the  facility  on  a  regular  basis.  Rainfall 
and  spillway  discharge  data  for  the  major  flood  of  April 
1936  are  available  in  PennDER  files.  Daily  rainfall  in  the 
Altoona  area  for  the  period  of  April  16  through  19,  1936  was 
0.65,  4.10,  1.16,  and  0.65  inches,  respectively.  The  maxi¬ 
mum  discharge  over  the  spillway  was  reported  to  be  2.32  feet 
and  the  16-inch  diameter  blowoff  was  opened  with  an  estimated 
discharge  of  16  cfs. 

During  the  Hurricane  Agnes  flood  of  June  1972,  discharges 
of  8  and  5  inches  over  the  spillway  were  reported  to  have 
occurred  on  June  24  and  25,  respectively.  Reports  relative 
to  maintenance,  valve  adjustments,  and  water  quality  data 
are  prepared  daily  and  are  available  from  the  owner. 
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2 . 4  Other  Investigations. 


Two  reports  dated  October  8,  1914,  and  October  16,  1918, 
are  available  in  PennDER  files  which  provide  historical 
documentation,  design  and  construction  information,  and 
performance  details  for  the  original  and  rehabilitated 
facilities.  PennDER  files  also  contain  approximately  ten 
brief  inspection  reports  for  the  period  1918  through  1971. 


2.5  Evaluation. 


Historical  reports  indicate  the  facility  was  originally 
constructed  in  1879  and  was  of  questionable  design  having  a 
downstream  slope  of  1-1/4H:1V.  Leakage  (reportedly  caused 
by  root  decay)  prompted  substantial  modifications  in  1918, 
details  of  which  are  verified  by  correspondence  and  by  at 
least  one  as-built  drawing.  PennDER  inspection  reports  and 
general  correspondence  indicate  the  facility  has  performed 
adequately,  with  concrete  deterioration  being  the  most 
significant  problem. 

The  available  data,  although  limited,  are  considered 
sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 


a.  General .  The  general  appearance  of  the  overall 
facility  suggests  that  it  is  in  fair  condition. 

b.  Embankment .  Observations  made  during  the  visual 
inspection  indicate  the  embankment  to  be  in  good  condition. 
Minor  deficiencies  include  conditions  observed  on  both  the 
upstream  and  downstream  faces.  The  downstream  face  is 
protected  with  a  layer  of  loose,  well  graded  rock.  Field 
measurements  indicated  that  this  face  was  sloped  at  roughly 
1.75H:1V.  The  steepness  of  the  slope  has  apparently  caused 
some  movement  of  the  loose  rock  facing  near  the  crest  of  the 
embankment,  leaving  the  area  unprotected  and  prone  to  minor 
erosion.  No  seepage  through  the  embankment  face  or  at  the 
downstream  toe  was  observed.  The  portion  of  the  upstream 
embankment  slope  faced  with  concrete  was  found  to  be  in  poor 
condition.  The  concrete  was  extensively  cracked  and  spalled. 
On  the  other  hand,  that  portion  of  the  slope  faced  with 
mortared  stone  masonry  was  observed  to  be  in  excellent 
condition,  with  no  signs  of  any  deterioration  evident  (see 
Photographs  1  and  2).  Aside  from  the  above  deficiencies, 
the  embankment  appears  to  be  well  maintained. 

c.  Appurtenant  Structures. 

1.  Spillway.  The  visual  inspection  revealed  the 
spillway  to  be  in  fair  condition.  The  ogee-shaped  weir 
crest  and  wingwalls  are  extensively  cracked  and  spalled  (see 
Photographs  5  and  6) .  The  deteriorated  condition  of  the 
weir  is  in  contrast  to  the  overall  good  condition  of  the 
spillway  discharge  channel  (see  Photographs  7  and  8) . 

2.  Outlet  Works.  The  outlet  works  at  Pottsgrove 
Dam  are  functional,  well  maintained,  and  in  good  condition 
(see  Photographs  3  and  4) .  The  blowoff  was  operated  in 

the  presence  of  the  inspection  team  while  the  remaining 
valves  were  all  reported  to  be  operable.  There  are  no 
apparent  upstream  controls  and  the  function  and  condition  of 
the  masonry  tunnel  (see  Photograph  3)  are  unknown.  No 
leakage  was  observed  near  the  tunnel  entrance. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  heavily  forested  with  steep  slopes.  No  signs 
of  slope  distress  were  observed. 
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e.  Downstream  Channel.  The  stream  into  which  the 
spillway  chute  channel  discharges  flows  in  a  northwesterly 
direction  through  a  residential  valley.  The  first  down¬ 
stream  residence  is  located  approximately  580  feet  downstream 
from  the  dam  (see  Photograph  10).  Within  the  next  1,500  or 
so  feet,  approximately  10  homes  are  located  adjacent  the 
stream  before  Kettle  Creek  passes  beneath  U.  S.  Route  220. 
Development  along  Kettle  Creek  is  such  that  a  sudden  breach 
of  the  embankment  could  possibly  result  in  a  substantial 
loss  of  life  and  extensive  property  damage. 


3 . 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  fair.  Deficiencies  noted  by  the  inspection  team  included 
minor  erosion  of  the  downstream  slope  near  the  embankment 
crest  and  deteriorated  concrete  associated  with  both  the 
spillway  weir  and  upstream  embankment  slope.  In  addition, 
there  are  no  provisions  for  controlling  conduit  flow  at  the 
intakes . 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

The  manager  of  the  water  company  stated  that  under 
normal  operating  conditions,  the  supply  valves  are  open. 

The  blowoff  is  opened  every  spring  to  insure  its  operability, 
or  as  needed.  The  facility  is  otherwise  self-regulating. 


4 . 2  Maintenance  of  Dam. 

No  formal  maintenance  program  exists  at  this  facility. 
Maintenance  is  performed  on  an  unscheduled  basis.  The  dam 
is  visited  daily  to  take  equipment  readings,  and  a  weekly 
report  is  prepared  concerning  the  operation  and  maintenance 
of  the  facility  which  primarily  deals  with  water  supply 
aspects . 


4 . 3  Maintenance  of  Operating  Facilities. 
See  Section  4.2  above. 


4 . 4  Warning  System. 

No  formal  warning  system  is  in  effect?  however,  the 
owner  currently  is  attempting  to  develop  a  plan  in  con¬ 
junction  with  the  local  Civil  Defense  and  neighboring 
communities . 


4 . 5  Evaluation . 

No  formal  operations  or  maintenance  manuals  are  avail¬ 
able  for  the  facility  although  weekly  records  of  operation 
and  maintenance  (if  performed)  are  prepared.  No  formal 
warning  system  exists  but  the  owner  is  attempting  to  formu¬ 
late  a  plan  in  conjunction  with  the  Civil  Defense  and 
neighboring  communities.  Formal  manuals  are  recommended  to 
ensure  continued  maintenance  and  safety. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

No  pertinent  design  data,  calculations,  or  reports  are 
available.  Information  relative  to  the  design  of  the  facility 
is  limited  to  that  which  can  be  inferred  from  the  several 
drawings  and  state  inspection  reports  available  in  PennDER 
files . 


5. 2  Experience  Data. 

Daily  records  of  rainfall  or  spillway  discharge  have 
never  been  maintained  at  this  facility.  Information  is 
contained  in  PennDER  files  which  pertains  to  conditions 
observed  during  the  flood  of  March  1936.  Limited  data  are 
also  available  for  the  flood  of  June  1972,  from  the  owner. 


5 . 3  Visual  Observations. 

Based  on  visual  observations,  the  spillway  is  in  fair 
condition,  but  requires  remedial  work  to  repair  the  deteriorated 
condition  of  the  spillway  weir  and  sidewall  concrete.  At 
this  time  the  above  condition  does  not  appear  to  threaten 
the  stability  of  the  structure  and,  consequently,  the  spillway 
will  likely  operate  satisfactorily,  within  the  limits  of  its 
design,  during  a  flood  event. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  pro¬ 
cedures  and  guidelines  established  by  the  U.  S.  Army,  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a  modified  version  of  the  HEC-1  program  developed 
by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Analytical  capabilities  of  the 
program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  C. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga- 
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tions,  the  Spillway  Design  Flood  (SDF)  for  Pottsgrove  Dam 
ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the 
PMF.  This  classification  is  based  on  the  relative  size  of 
the  dam  (small) ,  and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high) .  Due  to  the  high  potential 
for  damage  to  many  residences  as  well  as  to  the  presence  of 
an  upstream  impoundment,  the  SDF  for  this  facility  is  con¬ 
sidered  to  be  the  PMF. 

b.  Results  of  Analysis.  Pottsgrove  Dam  was  analyzed 
under  normal  operating  conditions.  That  is,  the  reservoir 
was  initially  at  its  normal  pool  or  spillway  elevation  of 
approximately  1328.8  feet  (MSL)  with  the  low-level  blowoff 
line  closed.  The  spillway  is  a  combination  concrete  and 
masonry  chute  channel  with  an  uncontrolled,  concrete,  ogee¬ 
shaped  weir.  The  upstream  Brush  Mountain  Dam  was  also 
evaluated,  in  this  analysis,  to  assess  its  impact  on  the 
Pottsgrove  Dam.  It  too  was  investigated  under  normal  oper¬ 
ating  conditions.  That  is,  the  Brush  Mountain  Dam  reservoir 
was  initially  at  its  normal  pool  or  spillway  elevation  of 
approximately  1718.3  feet  (MSL)  with  its  low-level  blowoff 
line  closed.  The  Brush  Mountain  Dam  spillway  is  a  combina¬ 
tion  concrete  and  masonry  chute  channel  with  discharges  re¬ 
gulated  via  a  rectangular,  concrete,  critical  flow  section. 
Necessary  downstream  channel  routing  was  done  under  the 
assumption  that  the  stream  was  dry  prior  to  the  inflow  of 
dam  outflows.  Although  a  small  fire  dam  is  located  about 
midway  between  the  Pottsgrove  and  Brush  Mountain  Dams,  the 
reservoir  area  of  this  facility  is  almost  totally  silted  in, 
and  thus,  was  neglected  in  this  analysis.  All  pertinent 
engineering  calculations  relative  to  the  evaluations  of 
Pottsgrove  and  Brush  Mountain  Dams  are  provided  in  Appen¬ 
dices  C  and  C-l,  respectively. 

Overtopping  analysis  (using  the  Modified  HEC-1  computer 
program)  indicated  that  the  discharge/storage  capacity  of 
Pottsgrove  Dam  can  accommodate  only  about  26  percent  of  the 
PMF  (the  SDF)  prior  to  the  overtopping  of  its  embankment, 
while  the  discharge/storage  capacity  of  Brush  Mountain  Dam 
can  accommodate  about  46  percent  of  the  PMF  before  embank¬ 
ment  overtopping  (Appendix  C,  Summary  Input/Output  Sheets, 
Sheets  0  and  P) .  The  low  top  of  dam  of  Pottsgrove  Dam  was 
inundated  by  depths  of  water  of  1.3  and  2.4  feet  under  the 
1/2  PMF  and  PMF  events,  respectively  (Summary  Input/Output 
Sheets,  Sheet  P) .  On  the  other  hand,  the  Brush  Mountain  Dam 
was  inundated  by  water  depths  of  0.1  and  1.1  feet  under  the 
1/2  PMF  and  PMF  events,  respectively  (Summary  Input/Output 
Sheets,  Sheet  0) .  Therefore,  since  the  SDF  of  each  of  these 
facilities  is  the  PMF,  both  the  Pottsgrove  and  Brush  Moun¬ 
tain  Dams  have  a  high  potential  for  overtopping,  and  thus, 
for  breaching  under  floods  of  less  than  SDF  magnitude. 


Since  the  Pottsgrove  Dam  facility  cannot  safely  handle 
a  flood  of  at  least  1/2  PMF  magnitude,  the  possibility  of 
embankment  failure  under  floods  of  1/2  PMF  intensity  or  less 
was  investigated  (in  accordance  with  ETL-1110-2-234) . 

Several  feasible  alternatives  were  analyzed  since  it  is 
difficult,  if  not  impossible,  to  determine  exactly  how  or  if 
a  specific  dam  will  fail.  The  major  concern  of  the  breach¬ 
ing  evaluations  is  with  the  impact  of  the  various  breach 
discharges  on  increasing  downstream  water  surface  elevations 
above  those  to  be  expected  if  breaching  did  not  occur. 

The  Modified  HEC-1  computer  program  was  used  for  the 
breaching  analysis  with  the  assumption  that  the  breaching  of 
a  dam  would  begin  once  its  reservoir's  water  level  reached 
the  low  top  of  dam  elevation. 

Two  sets  of  breach  geometry  were  evaluated  for  the 
Pottsgrove  Dam  for  each  of  two  failure  times  (Appendix  C, 

Sheet  9) .  The  two  sets  of  breach  sections  chosen  were 
considered  to  be  the  minimum  and  maximum  probable  failure 
sections.  The  two  failure  times  (total  time  for  each  breach 
section  to  reach  its  final  dimensions)  under  which  the  two 
breach  sections  were  investigated  were  assumed  to  be  a 
moderately  rapid  time  (0.75  hours)  and  a  prolonged  time  (4.0 
hours) ,  so  that  the  possible  upper  and  lower  limits  of  this 
most  sensitive  variable  might  be  examined.  In  addition,  an 
average  or  more  probable  set  of  breach  conditions  was  analyzed, 
with  a  failure  time  of  2.0  hours. 

The  Pottsgrove  Dam  peak  breach  outflows  (resulting  from 
a  0.3  PMF  overtopping)  ranged  from  about  2690  cfs  for  the 
minimum  section-prolonged  fail  time  scheme,  to  about  6940 
cfs  for  the  maximum  section-minimum  fail  time  scheme  (Ap¬ 
pendix  C,  Sheet  11) .  The  outflow  for  the  average  breach 
condition  was  about  4180  cfs,  compared  to  the  non-breach  0.3 
PMF  peak  facility  outflow  of  about  2590  cfs  (Summary  Input/Out¬ 
put  Sheets,  Sheet  P) .  The  water  surface  elevation  corresponding 
to  the  non-breach  0.3  PMF  peak  discharge  at  a  section  (Section  5) 
located  580  feet  downstream  from  the  dam  was  approximately 
1281.8  feet  (MSL) ,  and  approximately  1262.0  feet  (MSL)  at  a 
section  (Section  6)  located  1,020  feet  downstream  from  the 
dam  (Summary  Input/Output  Sheets,  Sheet  P) .  The  water 
surface  elevations  corresponding  to  the  average  condition 
peak  breach  outflow  at  the  two  above-mentioned  downstream 
sections  were  1282.5  feet  (MSL)  and  1263.1  feet  (MSL), 
respectively  (Summary  Input. Output  Sheets,  Sheet  U) .  The 
approximate  elevation  of  the  first  house  located  at  Sec¬ 
tion  5  is  about  1282.5  feet  (MSL).  The  approximate  elevations 
of  the  two  houses  located  at  Section  6  are  about  1261.0  feet 
(MSL)  and  1262.5  feet  (MSL)  (field  measured).  Therefore, 
the  increase  in  the  water  surface  at  Section  5  caused  by  the 
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Pottsgrove  Dam  was  about  0.7  feet,  with  the  breach  water 
surface  just  at  the  damage  level  of  the  house.  The  increase 
in  the  water  surface  at  Section  6,  caused  by  the  failure  of 
the  dam,  was  about  1.1  feet,  with  the  breach  water  surface 
above  the  damage  levels  of  both  houses  (although  one  of  the 
two  houses  would  experience  flooding  even  without  breaching) . 

In  addition  to  the  failure  of  Pottsgrove  Dam  alone 
under  0.3  PMF  conditions,  the  possibility  of  the  failures  of 
both  Pottsgrove  and  Brush  Mountain  Dams  under  1/2  PMF  condi¬ 
tions  exists.  The  Brush  Mountain  Dam  was  evaluated  accord¬ 
ing  to  its  average  set  of  breach  conditions  including  a 
failure  time  equal  to  2.0  hours  (Appendix  C-l,  Sheet  11),  as 
was  Pottsgrove  Dam.  The  peak  breach  outflow  from  Brush 
Mountain  Dam  was  about  11260  cfs  with  a  routed  contribution 
to  the  Pottsgrove  Dam  reservoir  inflow  of  about  10660  cfs 
(Summary  Input/Output  Sheets,  Sheet  BB) .  The  peak  breach 
outflow  from  Pottsgrove  Dam  was  then  about  12350  cfs,  which 
resulted  in  water  surface  elevations  of  approximately  1285.1 
feet  (MSL)  and  1266.7  feet  (MSL)  at  Sections  5  and  6,  respec¬ 
tively  (Summary  Input/Output  Sheets,  Sheet  BB) .  The  non¬ 
breach  1/2  PMF  water  surface  elevations  at  Sections  5  and  6 
were  approximately  1282.7  feet  (MSL)  and  1263.4  feet  (MSL), 
respectively,  corresponding  to  a  peak  non-breach  outflow  of 
about  4530  cfs  (Summary  Input/Output  Sheets,  Sheet  P) .  This 
indicates  that  all  of  the  houses  would  experience  some 
flooding  even  without  dam  failure.  Nonetheless,  the  increases 
in  the  downstream  water  surfaces  (above  the  base  elevations) 
caused  by  the  failures  of  both  the  Pottsgrove  and  Brush 
Mountain  Dams  were  significant  with  a  2.4-foot  increase  at 
Section  5  and  a  3.3-foot  increase  at  Section  6. 

The  consequences  of  dam  failure  can  be  better  envisioned 
if  not  only  the  increase  in  the  height  of  the  floodwave  is 
considered,  but  also  the  great  increase  in  the  momentum  that 
the  larger  and  probably  swifter  moving  volume  of  water  will 
possess.  Therefore,  the  failure  of  Pottsgrove  Dam  caused  by 
either  a  flood  or  the  failure  of  the  upstream  Brush  Mountain 
Dam  is  quite  possible,  and  will  most  probably  lead  to  in¬ 
creased  property  damage  and  loss  of  life  in  the  downstream 
community . 


5. 6  Spillway  Adequacy. 

As  presented  previously,  under  existing  conditions 
Pottsgrove  Dam  can  accommodate  only  about  26  percent  of  the 
PMF  (the  SDF)  prior  to  the  overtopping  of  its  embankment. 
Should  an  0.3  PMF  or  larger  event  occur,  the  dam  will  be 
overtopped  and  will  possibly  fail,  endangering  many  residences 
in  the  immediate  downstream  area.  Therefore,  the  spillway 
of  Pottsgrove  Dam  is  considered  to  be  seriously  inadequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  appeared  to  be  in  good  condition.  The  downstream 
slope  at  1.75H:lV  is  steeper  than  that  which  would  likely  be 
considered  acceptable  by  modern  engineering  standards; 
however,  its  apparent  zoning  and  lack  of  seepage  are  favor¬ 
able  factors  indicating  adequate  design.  Minor  erosion  was 
observed  near  the  embankment  crest  where  some  of  the  rock 
slope  protection  has  been  lost  due  to  apparent  movement. 
Nevertheless,  no  seepage  was  observed  through  the  embankment 
face  or  along  the  downstream  toe.  The  concrete  that  pro¬ 
tects  a  portion  of  the  upstream  face  is  badly  deteriorated 
and  should  be  repaired  promptly. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  in  fair  condition. 
Immediate  attention  should  be  given  to  repairing  deteriorated 
portions  of  the  spillway  weir  and  wingwalls  before  the 
condition  advances  to  a  state  that  would  threaten  the  sta¬ 
bility  of  the  structure. 

2.  Outlet  Works.  The  outlet  works  are  in  good 
condition.  The  blowoff  valve  was  operated  in  the  presence 
of  the  field  team  and  all  other  operating  mechanisms  are 
reported  to  be  functional.  A  means  of  controlling  flow  at 
the  inlet  is  not  available  and  should  be  provided. 


6 . 2  Design  and  Construction  Techniques. 

No  information  is  available  that  details  the  methods  of 
design.  Historical  reports  indicate  that  embankment  mater¬ 
ials  were  placed  in  thin  layers  and  compacted.  The  structure 
is,  in  essence,  a  zoned  embankment. 


6 . 3  Past  Performance. 

Information  contained  in  PennDER  files  indicates  that 
the  facility  was  constructed  in  1879,  and  modified  substan¬ 
tially  in  1918.  In  March  1936  after  flood  waters  rose  to 
within  a  foot  of  the  embankment  crest,  the  spillway  crest 
was  lowered  by  seven  inches.  Documented  data  indicate 
adequate  past  performance  with  minor  deficiencies  related  to 
seepage  and  concrete  deterioration. 


6 . 4  Seismic  Stability. 


The  dam  is  located  in  Seismic  Zone  No.  1  and  is  thus 
subject  to  minor  earthquake  induced  dynamic  forces.  As  the 
overall  stability  of  the  embankment  appears  adequate  and  the 
embankment  is  primarily  constructed  of  compacted  residual 
soils,  it  is  thought  that  the  facility  can  withstand  such 
minor  earthquake  induced  dynamic  forces.  However,  no  calcu¬ 
lations  and/or  investigations  were  performed  to  confirm  this 
opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  Visual  observations  indicate  the  overall 
facility  to  be  in  fair  condition.  Hydrologic  and  hydraulic 
calculations  performed  during  this  investigation  indicate 
that  the  facility  will  pass  and/or  store  only  26  percent  of 
the  Probable  Maximum  Flood  (PMF)  prior  to  overtopping. 

Based  on  screening  criteria  supplied  by  the  Department  of 
the  Army,  Office  of  Chief  of  Engineers,  the  spillway  is 
deemed  to  be  "seriously  inadequate"  and  the  facility  is 
considered  "unsafe,  non-emergency." 

Structural  c  ficiencies  noted  by  the  inspection  team 
included  minor  eiosion  of  the  downstream  slope  near  the 
embankment  crest  and  deteriorated  concrete  associated  with 
both  the  spillway  weir  and  wingwalls  and  the  upstream  embank 
ment  slope.  Additionally,  there  are  no  provisions  for 
controlling  flow  at  the  inlets  to  the  outlet  conduits. 

b.  Adequacy  of  Information.  The  available  informa¬ 
tion  is  considered  sufficient  to  make  a  general  assessment 
of  the  facility. 

c.  Urgency .  Because  of  the  seriously  inadequate 
spillway,  a  formal  warning  system  should  be  immediately 
implemented.  Other  studies  and  remedial  action,  as  recom¬ 
mended  below,  should  be  implemented  without  undue  delay. 

d.  Necessity  For  Additional  Investigations.  Addi¬ 
tional  investigations  to  more  accurately  ascertain  the 
hydraulic  adequacy  of  the  facility  are  considered  necessary. 


7 . 2  Recommendations/Remedial  Measures . 

Due  to  the  seriously  inadequate  spillway  classification 
the  facility  is  considered  unsafe.  Failure  is  not  consid¬ 
ered  imminent;  however,  it  is  recommended  that  the  owner 
immediately  develop  a  warning  system  to  notify  downstream 
residents  should  hazardous  conditions  develop.  Included  in 
the  plan  should  be  provisions  for  around-the-clock  surveil¬ 
lance  of  the  facility  during  periods  of  unusually  heavy 
precipitation. 

In  addition,  it  is  recommended  that  the  owner; 

a.  Have  the  facility  studied  by  a  registered  profes¬ 
sional  engineer  experienced  in  hydraulics  and  hydrology  of 


dams,  and  implement  measures  necessary  to  make  the  facility 
hydraulically  adequate. 

b.  Repair  the  deteriorated  concrete  portions  of  the 
upstream  slope  protection  and  the  spillway  system.  (Repairs 
to  the  spillway  may  be  inherent  to  the  results  of  the  above 
recommended  study.) 

c.  Provide  a  means  for  controlling  flow  at  the  inlets 
of  the  outlet  conduits  should  an  emergency  condidion  develop. 

d.  Seed  the  areas  of  minor  erosion  along  the  down¬ 
stream  embankment  slope  near  the  crest  level  or  reset  the 
stone  slope  protection. 

e.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility. 
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APPENDIX  A 

CHECK  LIST  -  ENGINEERING  DATA 


CHECK  LIST 

NAME  OF  DAM:  Pottsgrove  Dam _  ENGINEERING  DATA 

ND  H : PA-00527  PENNDER#  :  7-19  PHASE  I  PAGE 
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Facility  completely  rehabilitated  in  1918  (See  Figures  2,  3  and  4). 
Spillway  crest  lowered  in  1936  (See  Figure  5) . 

Added  16-inch  diameter  riser  (14-foot  high),  with  top  screen,  to  intake 
pipe  in  1975  or  1976.  Reservoir  drained  and  showed  little  sediment. 


re  plans  may  call  for  abandonment  of  three  Blair  Gap  Water  Supply 
:  Pottsgrove  Dam,  Fire  Dam  and  Brush  Mountain  Dam  (Kettle  Dam) . 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  #  PA-005: 

PENN  DER  ID  4  7- 
PAGE  5  OF  5 


SIZE  OF  DRAINAGE  AREA:  0.9  square  miles  (local):  3.1  square  miles.J 

ELD/AT  I  ON  TOP  NORMAL  POOL:  1328  •  8  STORAGE  CAPACITY:  104  acre- fee  t_ 


ELEVATION  TOP  FLOOD  CONTROL  POOL: 
ELEVATION  MAXIMUM  DESIGN  POOL:  _ 


STORAGE  CAPACITY: 
STORAGE  CAPACITY: 


ELEVATION  TOP  DAM:  1333.0  STORAGE  CAPACITY:  142  acre-feet _ 

SPILLWAY  DATA 

CREST  ELEVATION:  1328.8 _ _ _ 

Concrete  and  masonry  chute  channel  with  an  uncontrolled 
TYPE:  concrete  ogee-shaped  weir  crest. _ 

CREST  length:  ~  feet - - 

CHANNEL  LENGTH:  About  400  feet _ 

SPILLOVER  LOCATION:  Near  right  abutment _ 

NUMBER  AND  TYPE  OF  GATES:  None _ _ 

CUTLET  WORKS 

TYPE:  16-inch  diameter  supply  intake;  16-inch  diameter  blowoff 

LOCAT I CN :  Near  center  of  embankment. _ 

ENTRANCE  INVERTS:  Approximately  1290 _ 


EXIT  INVERTS: 


:imatelv  1288  feet  at  downstream  valve 


EMERGENCY  DRAWDOWN  FACILITIES:  16-inch  diameter  blowoff  pipe 

valved  on  downstream  toe.  Functiona 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None  _ _ _ 

LOCATION:  ~ _ 

RECORDS :  - _ _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  2.23  feet  over  spillway.  April  1936 
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CHECK  LIST  -  VISUAL  INSPECTION 


I  TEM _ _ OBSERVATIONS  AND/OR  REMA 


CC 


U-l 

O 


LU 

O 

< 

Q- 


<N 

in 


i 

< 

c. 


in 

a: 


-C 

TI 

<u 

<U 

> 

> 

u 

<u 

d) 

tn 

to 

A 

X 

O 

0 

o 

0) 

c 

e 

0 

0 

2 

2 

CZ 

O 

1- 

Z  cz  uj 

i/l 

UJOO 

z  h 

u 

UJ  K 

< 

>  <  LU 

a; 

C  X 

o 

Z  O  H- 

2 

tu 

-J  O 

o 

<  Z 

< 

3  0  0 

Ik. 

to  <  >- 

cz 

3  CZ  O 

o 

ZOO 

L/l 

3 

• 

of 

4J 

(U 

M 

C  4J 

a 

o  tu 

p 

•H  14 

o 

4-1  U 

to  c 

0) 

c  o 

j= 

-H  o 

4-1 

XI 

E  C 

5 

0  *H 

0 

o 

rH 

>4 

a > 

10  r-4 

xj 

rH 

>4  t0 

>i 

XI  -P 

O 

d> 

03  d) 

-u 

<u  cu 

4J  tn 

•H 

O  tu 

0) 

tu 

<U  l-i 

4J  4J 

g 

o  c 

£ 

14  <U 

•H  0) 

CUT! 

•H 

•H 

<U  £ 

tn  > 

0  4-> 

•H  (1) 

<0 

oi  tr> 

tu  tn 

c 

cu  c 

£  0 

0  *P 

fl3  rH 

rH  ^ 

0)  (0 

tn  o 

p 

(0 

4J  <U 

E  p 

tn  tn 

to  u 

C  P 

tu 

5  A 

1-1 

o  a, 

4J  . 

3  tn 

tn  tu 

cu  c 

<D  tn 

z>  o 

js  -h 

4J 

-u 

tn 

c 

• 

tn  O 

• 

cut 

C  -H 

tO  (U 

0  -u 

14  14 

*-4  u 

a.  to 

(0  d) 

3 

•H  4-1 

4-1 

0 

>4  14 

&1  0 

0  T3 

0 

c  p 

Ci  0 

<U  E 

•H  Qj 

O 

C 

x: 

1  O 

0  TJ 

tn  tu 

4-1  C 

3  D. 

.-1  1 

cn  <t3 

0  0 

rH  »H 

-U  .H 

<u  tu 

tn  tn 

C  <0 

tn  4J 

o  o 

0  (U  • 

P  tu 

N  -H 

0  u  c 

0  c 

■H  4J 

<P  O  to 

c  0 

14  14 

c  tu 

■P  -P 

0  <U 

OOP 

S  w 

=  > 

2  0  to 

z 

U- 

o 

O 

—  O 

| 

t/l  z 

—  i- 

O  <  t/> 

cz  Z 

LD 

Qt  LU 

C  UJ 

Ll) 

UJ  1-  Q- 

z  z 

q: 

z  o 

z 

3 

CZ  LU  _l 

C  O 

-J 

Oltn 

*— 

<  -1  1- 

< 

O  Z  1— 

<  un 

LL. 

z  <  z 

_l  UJ 

—  CO  UJ 

<  -J  cz 

CL 

z  z  z 

o  <  o 

< 

<J  U  h- 

—  1- 

CU 

3  3 

1-  Z  UJ 

>*> 

O  u.  o 

Otoz 

•— 

_i  c  < 

UJ  Nl  1- 

m 

> 

J 


JUNCTION  OF  EMBANK-  Good 
MENT  AND  ABUTMENT, 
SPILLWAY  AND  DAM 
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APPENDIX  C 
HYDRAULICS/HYDROLOGY 


i  I  - 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph (s )  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s )  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s ) ,  time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph (s )  through  the 
reservoir . 

c.  Development  of  a  failure  hydrograph (s)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s ) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation (s)  of  the  failure  hydrograph (s)  for  each  location. 
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PHOTOGRAPH  1  View  of  the  upstream  concrete  face  along  the  left  side  of 
the  embankment. 
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GEOLOGY 

Pottsgrove  Dam  is  located  in  the  Appalachian  Mountain 
Section  of  the  Valley  and  Ridge  Province  of  Central  Penn¬ 
sylvania.  This  section  lies  immediately  east  of  the  Allegheny 
Front  and  is  a  region  in  sharp  contrast  with  the  plateau 
country  west  of  the  Front.  The  Appalchian  Mountain  Section 
is  composed  of  a  broad  band  of  long,  narrow  mountain  ridges 
and  intermountain  valleys  which  cross  the  state  from  the 
south-central  border  nearly  to  the  northeast  corner.  Intense 
lateral  compression  from  the  southeast  produced  a  series  of 
high  amplitude  anticlines  and  synclines  whose  axes  generally 
trend  in  a  southwest-northeast  direction.  Folding  was 
followed  by  uplift,  and  subsequent  erosion  cut  valleys  into 
the  soft  nonresistant  beds,  leaving  the  hard,  resistant 
strata  as  ridges. 

Structurally,  the  site  lies  on  the  west  flank  of  the 


southwest  plunging  Sinking  Valley  Anticline.  North  and 


east  of  the  site,  the  Sinking  Valley  Anticline  continues  its 


structural  rise  to  form  the  backbone  of  the  Nittany  Arch 


an  area  where  lower  Paleozoic  rocks  have  been  brought  to  the 


surface  by  intense  folding  and  faulting 


The  dam  and  reservoir  are  developed  on  the  Clinton 


Formation  of  Silurian  age.  The  Clinton  Formation  overlies 


the  Tuscarora  Formation,  a  quartzite  sandstone  that  outcrops 


on  the  west  flank  of  Brush  Mountain  above  the  dam.  The 


Clinton  Formation  is  composed  chiefly  of  gray  and  greenish 


sandstone  and  shales  and  a  small  proportion  of  limestone  and 
red  sandstone.  Most  of  the  limestone  is  in  thin  layers  in 
the  upper  part  of  the  formation.  Bedrock  at  the  dam  site  is 
reported  to  be  stratified  shale  and  sandstone  dipping  in  a 
southwesterly  direction  at  about  15  degrees.  The  shale  and 
sandstone  at  the  dam  site  are  probably  representative  of  the 
middle  portion  of  the  Clinton  formation. 

Immediately  below  the  dam,  Kettle  Creek  flows  on  a 
moderately  steep  gradient  of  about  160  feet  per  mile.  The 
gradient  abruptly  flattens  about  0.5  mile  downstream  as 
Kettle  Creek  approaches  the  floodplain  of  the  Little  Juniata 
River.  The  confluence  of  Kettle  Creek  and  the  Little  Juniata 
River  occurs  about  one  mile  downstream  from  the  reservoir. 

'''Butts,  Charles,  "Hollidaysburg-Huntingdon  Quadrangles." 

U.S.  Geological  Survey.  Folio  227,  1946. 
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Red  or  brown,  sandy  shale  I 
red  or  brown,  fine  grained.  In 
part  cross  laminated  sandstone 
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Plan  and  Topography  of  Facility  with  Proposed 
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Cross-sections  of  Embankment  Showing  Proposed 
Revisions  of  1918 


As-Built  Sections  of  Embankment  and  Spillway 
(1918) 


Details  of  1936  Alterations  to  Spillway  Crest 
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